Algorithmic trading has become more popular with large institutional investors these days. Big investment giants and top corporate notches are taking undue advantage of these algorithms over small investors. The one of the most critical factor which is limiting small investors to use these algorithms is lack of interactive user interface. This paper proposes a framework for intelligent interaction of these trading algorithms with the user which maintains required user adaptability, modeling and knowledge sharing in the coming future. Further the paper discuss about the various trading algorithms, their areas of concern and its likely impact on the market presently and in coming future.
INTRODUCTION
Over the past few years there has been a rapid increase in the volume of trading done by algorithms. This can be easily gauged from the fact that in the premiere stock markets of the world like New York Stock Exchange and London Stock Exchange more than 40% of the trading being done in 2008 was through algorithms [1] .
This new trend has led to an explosion of sorts with more and more world economies including India adapting to this change. In Algorithmic trading orders are placed with the algorithm which decides on various aspects of the order such as order price, size, timing of purchase etc. Usually these algorithms are used in bulk buying of shares. A large order is broken into smaller slices and placed at different interval of time so as to obtain the optimum value for the purchase. Needless to say that these algorithms are quicker in all aspects compared to manual trading.
In spite of all its benefits the cost of implementation has prevented smaller investors and brokers from using these algorithms. This has tilted the balance in favor of large institutional investors. Therefore a need is felt to develop platforms which are affordable and accessible to the smaller players in the market. But these complex algorithms are hard to understand and to operate tools technical expertise is required. This calls for an improved intelligent interface which would prove to be helpful in improving human computer interaction and lead to a better understandability and improved usability on the part of technically weaker traders.
There are various powerful algorithms being used by various organizations like Volume Weighted Average Price (VWAP), Time Weighted Average Price (TWAP), Market On Close (MOC) and Information shortfall [2] . Of all these VWAP has been the most popular model over the years.
TRADING ALGORITHMS
In this section, we have given a brief description of the three most prominently used trading algorithms, namely, VWAP, TWAP, and MOC. We have based our description on maximum order size and window of operation (time). We have presented a behaviorical description of these algorithms. Some of the other powerful and emerging algorithms that we have not covered here are Information Shortfall and SVP [3] [4].
VWAP
When a bulk order is placed the algorithm breaks it into several smaller orders according to the historical data as computed to be optimum. Volume curves are generated which describe the objective buying. In case of intra-day buying if large fluctuations are observed then the curve is interpolated accordingly to reflect the current scenario. Orders are executed according to the volume curve as long as they are within the maximum order size supported by the algorithms. Once the limit is reached, trading stops. Hence brokers try to optimize the algorithm to increase the maximum trading limit. It is particularly useful when the trader is not able to gauge the current market trends [5] . 
TWAP
This model is a special case of VWAP model. Here we assume that market position would be stable all through the day. The historical data that we take generates a flat volume curve. The bulk orders are simply broken on the basis of time. Generally there is a constant time gap between the orders placed. For example an order is placed every 20 minutes. Maximum order size constraints functions the same way as it does in VWAP.
Here brokers need to adjust the time slices taking care that the order is completed. 
MOC
This algorithm is useful in the financial derivative markets and securities which are auction based. In general this algorithm is used when trading is to be started after a particular time. Like in the case of auction based trading, bids are accepted after the starting time only. It functions on the basis of a time trigger, Algorithm waits for the time trigger and starts functioning after that. Fig: 3 Courtesy: [4] 
IMPACT OF TRADING ALGORITHMS
Algorithms have revolutionized the landscape of capital markets. Its impact has been clearly felt in developed markets while developing economies adapt to the change. Other than the style of trading there have been several other changes that have been observed.
Growth in Statistical Trading
Statistical trading is the trading based on statistics and probabilities. In statistical trading traders base their decision on historical data. If a certain trade entered at a particular time and exited at another time yielded certain results then the decision to enter a similar trade is made based on the occurrences in the previous data, interpolating it to the current scenario [6] . Mathematical models base their calculations on the statistics. This often leads to a purely price base while making trading decisions. In markets macroeconomic factors sometimes judicially affect the performance. Hence banks have significantly increased their research in order to increase the parameters on which such statistical trading can be based. Leading players in algorithmic trading field like Goldman Sachs, Credit Suisse have been very aggressive in the developing robust and highly accurate trading algorithms.
Statistical Arbitrage
Due to their basis on statistical data there are certain inefficiencies in mathematical models. As a trading strategy these are exploited to generate profit. There is a probability that the algorithm would estimate the movement of the market towards historical data. Arbitrage is done on this probability. Increased trading volumes through algorithms have increased statistical arbitrage.
Growth in Auto-Hedging
Growth in statistical trading has raised latency issues with banks [7] . Banks are laying emphasis on development of client profiling and auto-hedging. Hedging is done to minimize risk on investments. This is done by offsetting risks in one market by a gain in another. If a loss is incurred in the futures market then it is offset by a gain in the physical market and vice versa. Dynamic monitoring is done by banks to identify opportunities for hedging. For this purpose banks e-flows are no longer managed by traders. This brings about a change in the position of market takers who turn into position takers with the view of leveraging flows across the market.
Electronic Execution of orders
Algorithms are used in the placement of orders. Algorithmic execution lowers down the trade execution costs. When operated on economies of scale this turns into a major cost saving factor. Moreover it introduces much needed transparency in the prices of securities and commission paid for the customer. This enhances customer faith in the broker and confidence in the market.
Easier access to multiple markets (Increased Liquidity)
Access to liquidity is improved as algorithms provide Direct Multiple Access (DMA) to the opportunities (exchanges/other markets) which offer most favorable prices and liquidity. DMA offers better access to the financial securities to the buy side firms who may want to buy or sell in the respective markets [7] . Algorithms optimize the access in such scenarios where multiple trading venues are concerned. This has further implications as it often results in an improved efficiency for market makers such as banks. This has also lead to a decrease in fragmentation of the market.
There is a change in employment patterns as traditional securities experts are replaced by algorithm experts for operation and maintenance of the platform.
TRENDS AND FUTURE
Falling in with the global trends now the Indian markets have also started to incorporate the fundamental of algorithmic trading in its operations. It was first introduced in India by Lehman Brothers Inc. Recent players in this segment include Goldman Sachs, Credit Suisse and JP Morgan. One of the bottlenecks in fast implementation in Indian markets has been that the algorithms need to be submitted to Securities Exchange Board of India (SEBI) for scrutiny. But brokers generally are unwilling to submit such classified information about the algorithms that they have invested a lot in developing.
"The Indian markets are a unique challenge for algorithmic trading as low visible liquidity on the bid and offer, and high trade rate all require a lot of effort and skill to execute a good trade." Mobis Philipose [8] .
Goldman Sachs estimates a strong demand for electronic trading, particularly via algorithmic strategies. According to them more than 90% of the equities electronic trading volume is now directed to algorithms as compared to straight-to-market orders. [9] Following points are based on [10] and [11] . To meet the future demands, we must incorporate:
An innovative algorithm approach is necessary for the future as only the adoption for algorithm is not enough to meet the frequently changing demands of the capital markets.
Markets are governed by news, therefore the algorithm that are able to react quickly with market news would be going to be more beneficial.
Algorithms need to be combined optimally to have an appropriate trade-off between Risk and Return. 
AREAS OF CONCERN

Unfair Advantages to large institutional investors
Algorithms observe the trends in the market and place order in the order of seconds. The other advantage that they offer is a significantly lower transaction costs. Both these coupled together give a decisive edge to the investment giants over smaller brokers and investors. The cost of developing, implementing and hiring software professionals to maintain algorithmic trading platform with minimum basic features and develop subsequent infrastructure may cost a broker between 5-10 million $ [2] . Naturally this is unaffordable for them while bigger investors profit due to operations on economies of scale
Black Box Algorithms
In most of the algorithms, the user is just required to enter the timing and quantity of the purchase. They are unaware of how the trade is being executed. There may be cases where the buying or selling done by the algorithm may not be optimum in the given circumstances. Therefore users may not be confident about the purchase. There is a need of more transparency while execution.
Creative Trading
Many trading firms track the buying done by their competitors. If the trading pattern of the competitive algorithm is identified then there is a possibility that this data may be used to make investing decisions. Here algorithms start acting on other algorithms and exploit them for an unfair advantage.
Selection of Appropriate Algorithm
Currently a lot of literature has been generated on various algorithms for trading. Most of them function on different set of parameters. This makes it hard for the brokers to understand algorithms which suit their needs and make optimum predictions based on the current specifications. Time and again need has been felt of a benchmark that would compare different algorithms. For example a broker may have a time constraint, so he would have to select the algorithm which would return optimum values.
Also careful calibration is required so that it is most useful for the broker. Different traders place different importance on factors like timing of the order, price and size. Algorithms should be able to replicate those needs so that they may be able to best fit the trading strategies of the trader.
The Human Touch
Algorithms are trading tools where various parameters are weighted in to make predictions. But stock markets have traditionally functioned on the understanding and experience of traders who alter their strategy according to different situations. Algorithms cant replicate the gut feel element of human nature wherein they decide on the strategy on whether to be more aggressive or subdued. Also human reaction to an unexpected situation is better than an algorithm. Banks have been devoting huge funds so that algorithms may come as close as possible to mimicking human reactions in unanticipated situations.
PROPOSED FRAMEWORK
The main purpose of the framework is to enhance the usability and penetration of the trading among the smaller investors. The framework is divided into four parts which forms the building blocks of the intelligent algorithmic trading. The four components of the framework are explained below.
Interactive Virtual Learning
Small investors don't have much knowledge about using these algorithms for their day to day trading.
Therefore, the algorithmic trading software should have enabled E-Learning modules with it in the understandable form of the user. The functionalities which are greatly required in this module are:
There should be study package enabled with the package so that user can learn about different options and usage information of the algorithm. Videos presence is strongly recommended which can teach the user about using the algorithm is different situations.
Case studies in the form of simulations should be used as medium to guide the user more accurately about the usability of application of the algorithm in varying scenarios.
Regional language Presentation
The trading software should be made available in different regional languages varying with the geographical users. It is greatly needed because the smaller investors needn't understand very effectively in English sometimes, so a learning gap would be created. This would again adversely affect the adaptability and penetration of trading algorithms among the small investors. The algorithm should directly trade but firstly it should be able to generate the analysis as per the input and requirements of the investors in the understandable form of the user rather than in totally technical terms and format
Understanding User Requirements
The algorithmic trading software should be able to understand the requirements of the small investors. The user should be able to prioritize their requirements about the trading. For instance, the software should be able to understand that whether the investor is doing day-to-day trading or he is more interested in long term trading. There should be a proper graphical user interface so that the investor can input all its requirements in the form so that algorithm works accordingly to the input data. This GUI should also be available in the regional language to ease the users in terms of input of the requirements. This feature will make the algorithm more users friendly and acceptable for the smaller investors.
Learning Based Information Generation
The input given by the investor shouldn't only be used to understand the present requirements. But they should save the user input and predict his future requirements by analyzing the user inputs over a period of time. On the basis of this analysis, the software should suggest the user about the various trading and investment options available after from the options available for the user as per his requirement at that period of time. This is the feature which makes the algorithm really intelligent and makes its more human interactive. 
CONCLUSION
The trading algorithms are very important for emerging economies like India as number of small investors in our economy is too huge considering smaller brokerage firms and individuals investors. The algorithmic trading would be in great demand by the small investors once the human interaction of these algorithms would be enhanced which a great limitation of these algorithms presently worldwide. The framework would be greatly helpful in improving the acceptability, usability and penetration of these algorithms among the small investors and makes it more generic in nature.
These algorithms can also be integrated in the present GUI of the brokerage firm present in India like Sharekhan.com and India bulls so that small investors would also be benefited by these algorithms advanced market prediction and analysis. The future work in this area is to implement the proposed framework in various algorithms available and measure its impact on the small investors. We are presently in process to implement this framework in varying situations which might takes some time sue to unavailability of resources, funding and complexity of the nature of problem.
We have also presented a brief comparison of various trading algorithms like VWAP, TWAP and MOC. Algorithmic trading has had a profound impact on the way trading is done. It has led to globalization of markets and reduced transaction costs per stock. This has also resulted in increased trading volumes. There are tremendous growth opportunities in this form of trading but a few areas of concern need to be addressed before it becomes more widely accepted amongst the investing community.
